Electromagnetic Interference (EMI) issue is gaining more attention as the result of proliferation of electrical and electronic devices. In order to reduce the exposure to EMI, shielding and absorbing materials are often applied. This paper discussed the process of forming the nickelzinc ferrite as one of the absorbing material by mixing the nickel nitrate, zinc nitrate and iron (III) nitrate together. X-ray diffraction, scanning electron microscopy, and dielectric measurement are carried out to reveal the characteristic of the specimen. The sintering temperature determines the formation of a pure spinal nickel-zinc ferrite and grain size.
Introduction
The issue of Electromagnetic Interference (EMI) is gaining attention as the result of proliferation of the mobile phone, base station, television, microwave oven and so on. Consequently, human and electrical/electronic equipment will be exposed to unwanted electromagnetic energy which might results in disastrous consequences such as incurable illnesses and malfunction of machine or systems resulting in death [1] . There are mainly two methods to prevent and attenuate EMI radiation, which are shielding and absorption. Commonly, shielding materials introduce higher reflection loss as it is closely related to the conductivity of the material, whereas for the absorbing materials, it possess higher complex permeability which able to provide more absorption loss [2] . This paper discusses the characteristic of spinel nickel-zinc ferrite (Ni 0.5 Zn 0.5 Fe 2 O 4 ) which is prepared via the sol-gel technique in between 100 MHz to 2 GHz. The following sections describe the procedure to prepare the nickel-zinc ferrite with different sintering temperature (900 o C, 1000 o C, 1100 o C, and 1200 o C). It is followed by the dielectric measurement technique based on APC-7 connectors to determine its relative permittivity and relative permeability. Lastly is the results and discussion section which include the x-ray diffraction, scanning electron microscopy and dielectric measurement results.
Sample Preparation
Nickel nitrate, Zinc nitrate and Iron (III) nitrate are mixed together according to the stoichiometric ratio ( fig. 1(a) ) and dissolved with adequate water ( fig. 1(b) ). The nitrates are dissolved by stirring with a magnetic strirrer at mot 5, heated up at temperature 70 o C for 2 days ( fig.  1(c) ). The dry gel is removed from beaker to crucible for sintering process ( fig. 1(e) ). The sintering temperature slowing increase from room temperature to selected temperature (900 o C, 1000 o C, 1100 o C, or 1200 o C) within 12 hours, this temperature is then maintained for another 12 hours and in the next 12 hours, the temperature slowly decreased to 45 o C ( fig. 1(f) ). Finally the nickel-zinc ferrite can be removed from the crucible. The nickel-zinc ferrite will be in the form of powder. The whole process is described as shown in fig. 1 . 
Dielectric Measurement Technique
In this work, a pair of APC-7 connectors is used for dielectric measurement. The dielectric measurement setup based on APC-7 is shown in fig. 2 . The pair of APC-7 connector is connected to the network analyzer for S-parameter measurement. The nickel-zinc ferrite powder is placed into one of the APC-7 connector and it is compressed manually to eliminate the effect of air. The Nicolson-Ross-Weir (NRW) conversion formulation with specific calibration [3] is used to convert the S-parameters to the dielectric properties (complex relative permittivity and complex relative permeability) of the composites. Fig. 4 shows the XRD pattern of the specimens with all miller indices (2 2 0), (3 1 1), (2 2 2), (4 0 0), (4 2 2), (5 1 1), (4 4 0). From the figure, it is found that the highest intensity was obtained for ( 3 1 1) 
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that the sintering process had caused the atom to move to its own lattice completely where it is speculated that Zn 2+ ions occupy the tetrahedral (A) site, Ni 2+ ions have a preference for the octahedral (B) site while the Fe 3+ ions are distributed over both sites [4] . Scanning Electron Microscopy (SEM). SEM reveals the microstructure of an object finer than what can be observed visually. The average grain size of the specimens prepared by different sintering temperature is listed in table 1. It is found that as the sintering temperature increasing, the grain size of the also increases. The grain size of the specimens prepared with sintering temperature 900 o C and 1000 o C is more uniform, compared to 1100 o C and 1200 o C. Figure  6 shows the complex relative permittivity whereas fig. 7 illustrates the complex relative permeability of the specimens prepared via different sintering temperature. Based on the results, it is found that the real relative permittivity of specimens prepared with different sintering temperature is quite constant throughout the whole frequency range from 100 MHz to 2 GHz. It is observed that the real relative permittivity is lower when the sintering temperature is higher. However there is not much different on the real relative permittivity for specimen with sintering temperature of 1000 o C and 1100 o C. In general, the specimen is not a good (c) (d) conductor and this can be revealed from the imaginary of relative permittivity, since the conductivity of the specimen can be calculated by ' ' ε ωε σ o = [5] . The sintering temperature does not influence the conductivity much.
The real relative permeability of all the specimens is inverse proportion to the operating frequency. This characteristic is similar as the characteristic of the nickel zinc ferrite indicated by [6] . As the sintering temperature is higher, the relative permeability increases.
